Visit to RAL : 20’th-21’st January 2000

Austin Ball, Alain Herve, Gerard Faber, Paul Lecoq : CERN

Present at RAL:

Bob Brown, Dave Cockerill,  John Connolly, Justin Greenhalgh, Tony Lodge, Dave Newbold, Brian Smith, Martin Torbet….others to be added. 

Preamble:

Due to limited resources, the engineering of EE at RAL has been pursued in a serial fashion, with the initial focus on the design of identical supercrystals, the mechanical support of the supercrystal (sc) array on the backplate and the regional centre for supercrystal production.

The principal sc components are the crystals, the alveolar structure, the VPTs, the inserts, the interface plate and housing, and the HV filter card.

(Spacers determine the unique position and pointing associated with a supercrystal location on the backplate.)

The meeting was arranged principally in response to the request from EE for an EDR authorizing procurement and manufacture of supercrystals, based on the premise that the sc structure is independent of the other design details of the EE system. The proposed date is April 00.

After an overview of the system, of the status of the ongoing design within the new envelope, and of the current state of integration between EE and neighbouring detectors, it was felt that EE would not be ready for an EDR within the usual CMS definition, before Oct 00. Any attempt to restrict the

usual first EDR scope was felt to risk compromising the reputation of the CMS EDR process.

However, the importance of  avoiding a check to sc design, tendering, procurement and pre-manufacture was recognised, and the TC team proposed a Project Readiness Review for supercrystals, to be held at RAL in May 00. 

Supercrystal Project Readiness Review: - Proposed Features

- Called by ECAL project manager (Jean-Louis Faure)

- Same format as EDR + ESR, covering a selection of topics from each.

- Committee will be chosen as subset of the foreseen EDR & ESR 

  committees.

Indication of material needed:    

General:

- Brief overview of ECAL project and EE relationship as sub-project.

- Overview of EE system, including electronics. (refer to EB EDR as 

   convenient)

- Supercrystal project and its relationship to EE

- EE envelope agreed parameter drawing.

- Status of  EE engineering design and list of action items before EDR.

- Design of thermal interface with SE and mechanical interface with HE

- Number of mini-supercrystals needed  - physics hermeticity justification







   - mini sc read-out modularity plans.

Supercrystal specific: (essentially all covered in list presented by John)

- Mechanics of the supercrystal:    Crystals, Alveolar structure, VPT’s, HV 

  filter board,  monitoring fibres. 

- Table of materials agreed by TIS.

- Dimensions and tolerances, clearances, alignment, survey.

- Complete analysis of rigidity of SC assembly on backplate, including 

  seismic overload. Engineering model tests.

- Crystal + VPT performance, compatibility with front end, noise, EMC, 

  grounding, monitoring

- Glue, HV filter. Radiation hardness.

- Thermal stabilisation of supercrystals, nitrogen purge. 

- Supercrystal drawings agreed through formal approval process.

- Manufacturing and QA/QC procedures, regional centre tooling & plan.

- Handling & transport of supercrystals

Goal

- Authorize tendering, pre-production, procurement of tooling to allow:

 setting up and commissioning of RAL regional centre for sc production

 timely procurement and ordering of sc  components, consistent with the 

 required manufacturing schedule. 

- This may possibly imply authorizing full procurement of some items eg  VPT’s, but where possible PRR should authorize tendering and pre-production in such a way as to allow final review and bulk purchase or manufacturing authorization during the EDR towards the end of 00.

Concerns were expressed about the cost for prototypes of materials which have to be purchased without the benefit of bulk order pricing. This has to be considered case by case, bearing in mind the cost of components needed before the EDR in the context of overall prototype and project costs, and also the possibilities for exploiting pre-production and acceptance conditions specified in the tendering and procurement contracts. 

Engineering Design Review 

- proposed for late 00

- to cover both EE and SE, ie endcap electromagnetic system.

Proposed outline of topics looks good.

Points which may need particular are:

- Full list of materials, which needs TIS approval.

- Dismantling bearing in mind activation.

- Internal cooling arrangement, manifolding, connections to exterior, risk 

  analysis.

- Flow rates, number, volume and location of feed/return lines.

- Provisions for purge and sump.

- Need for sniffer tubes in electronics region.

- Engineering of the Nitrogen purge system (prevent poisoning of VPT’s).

- Maintenance scenario

- 90mm max cable bundle depth passing to periphery of CMS.- Service matching of both EE and SE to channels proposed on HE

Other points taken note of during the meeting:

Envelope & Interfaces : 

- 25mm reduction in outer radius envelope makes no difference to number of complete supercrystals.

- Analysis of the physics performance implications of this boundary under various assumptions about mini-supercrystal locations, is a critical path item.

- Min Clearance from extreme radius sc corner to thermal screen (4.5mm) is too small. A realistic clearance (5-6mm) should be proposed and can probably be accommodated. (the present estimate of the  horizontal closure tolerance is between 30-40mm, and 40mm has been chosen in the calculation of the clearance between HB and EE envelopes)

- Use of the 25mm volume inside the EE envelope periphery, nominally assumed to contain SE services and support should be optimised in an integrated design serving EE and SE to best effect.

- Need initiative to solve HE/SE/EE interface and integration issues.

  (Gerard to help organize meetings). All meetings would benefit from the 

detailed participation of A. Surkov as well as the relevant RAL and CERN 

engineers concerned with EE and SE.

Supercrystal prototyping and regional centre:

- Engineering model : now finish end April, to include use of final assembly

                                     fixture.

- Physics model(s) : in absence of sufficient new crystals, 

  refurbish 5*5 prototype, once bonding jig is ready.

  Use model for thermal conduction and cycling tests.

  Changes pending to end-stop, monitor fibres and HV filter components

  (go back to conventional components for robustness ( rad tolerance OK?)

- Pre-production units: expected start Dec 00 

- Crystal delivery : 

- 500 endcap crystals this year is target.

- present estimates of subsequent delivery rate exclude possibility of  completing and calibrating all 8 endcap quadrants before 2006, even if the RAL Reg centre rapidly works up to a XC production rate of 4/week. 

- crystal delivery profile must be adjusted to allow a year to be recuperated from the manufacturing period.

Miscellaneous:

- Local QA looks fine (ISO 9001). Cristal will be implemented locally by 

  Bristol group.

- Concern about LV power dissipation and LV regulator box position.

  Common EB+EE +SE work on cooling system, with advice from ST 

  engineers is encouraged.

- Increased contribution of Justin Greenhalgh to engineering team would be

 especially valuable, eg. for  urgently required work on thermal and mechanical stability and tolerances, 

(Arrangements to cope with retirement of John Connolly not clear to the visiting team. Encourage RAL to investigate the possibility of his continued consultancy at least until the EDR.)

